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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent deterioration of 
the characteristic of a semiconductor device having a 
memory cell which uses a ferromagnetic capacitor 17. 
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SOLUTION: A semiconductor device is provided with a 
memory cell, using a ferromagnetic capacitor 17 as a 
storage capacitor and interiayer insulating films 19 and 
21 of more than one layer, which are formed on a face 
containing the capacitor. The interiayer insulating film 
19, which is connected directly to the capacitor 17 in 
the interiayer insulating films 19 and 21, is 
constituted of an organic insulating film. 
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17c, 1 7 a & J: ^fflj** 1 7 b -f-ft-p 

[0068] ^2«n^eii 9i4, mm&mm 

^JK19«r, -OtB^<7)ajSiAfC#-2»#gi^pl 0- 7 4 
7 5 1 fcH**ftTV»*#j8«|Mttm (*«J|4fyx 

*) o -0»2^r^*fe»Ml 9 (4, 5 0 0- 1 5 
0 0 nm, Sfi L< (4 6 0 0- 1 2 0 0 nm, 4»)$?£ 
L< 14 800-1 OOOnratfi, 
[0 0 6 9] i/c, :^»2iWiil 9(-|$tt^»^ 

n<-*-)\si,zm.i6&tt&@i£:m&i.i>\ z\<7>m2mmm 

[0 0 7 0] ifc, f31M^l2 1 <4, IftTE 
OS t SrJ^ft**^ t-f^,C VDIC4 >)Mt4J"j3/' 
#o ^-fbM-c**^1-^ 0 co»3li«U6»i2n:ttit4^ 

^ _ ^ \zm*>&trKM&K &£zrz<r>m3m ®&m 

m2 l±{CS»t-&lf y M&2 9-g-H-Pix^, T^<--> 
[0 0 7 1 ] i^HlOHi&CTT-a, tf7F«2 9tT 

[0072] (o^mmn^m^Wi 6 o w^jt 

<0 [ 0 0 7 3] v 'J 3 1 3 (C, ^OT7ftT% MO 
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s h 9 > *jx * 1 1 js ± ^ i smjgitHt 1 5 imm-t 

[0 0 7 4] :oSlfH««Ki5J:i:««Ht 
4 1 fcJgjfcU COf6^i!4 1 Tgf^&ff* 

Affi&JKR (Pt/TiJR) , S£|g1S#)g| (SBTI) 

&xv±nwiB&itLm&m* (pt» *(ckwl 

f>^i:H, f lt, Sfi 

K^IKOitf 140^(0^* 6 0 0-80 ox;m.8i<7>T- 
«*#BSt+-C3 0«-gK4r-5o IHT, 3ft 

[0 0 7 5] £OT=.-**tt*.fcRpre, Sfcf* 

v * 1 7 (DlM'gm 1 7 b H X XTTUMU 1 

*t>-£><> fit, £<Dfc*x'; v^ft«*»f,»t>*L*2 P 
r (SS^ftiO 2 f§) <7><t£**i>&«> i<92Prlll 
6//C/cm 2 X'*>-otZo T--J\s&<7)2 P r ilfrtbt: 

[0 0 7 6] KRSft+t^yi' 1 7 ^Hm^mA.tzm 
lifll6»ll 5_hU, #PS¥1 0-7 4 7 5 1 

fl-Srl 8 0C^f4 0 0'CoiajgT-^- + >^ / 2 )o 

»<aft.*o iw-CfflV»**«i|ft»tt»|i % -fur 

PSfbtl&v^ 4$RJ¥l 0- 7 4 7 5 1 O»l|&6fc08K 
H*O#fl-T*4 0 2, 2' -lft7F-^ 

[0 0 7 7] ^U, ;^21TOiU 

E0St^i,>^CVDi:J:l)Mt4„ >I<7>-> 
') =i >&1tm*. y * h ') J if 7 y 4 ±> X n -i JC y 

*>x.<9f->7K.i *), m2m®&mmi 9w- ; f> 

Vm«6tinil 9UX*-*-/u«rJ&ja;-*-& 0 Z<?> 

><y*'j>^i; m2mm&&mi 

£J££rff£j£1-.& 0 -5- L"C, >1<0T^ 5 

* PjV^77U'J:a'K7'fi-7f> ^-{C X •) Jjpl L 

[0 0 7 8] BSStTEOS t C V Die 



#K!2 000-68463 



;4 



£T-iol&3JIF.3&#Jg*K*;u-*-;u£ffMU £ <b 

[0079] m&n-ffi) z <r>% i omtkw<?>¥&#m 

{16 OU»Lr^O»iWKfi55rff«*lTTo 1 
OfFffi tit, * 1 0£;i6ft|«>^*#£fl| 6 0 ostll* 
1 7 0±gp^l 7 b H X 1 7 

c fBHcepSD-f .&SJE£tt*JC'£x.T, £MlD*EE«-*t-*4 

£o fit, i<7)k/;T'JyXi^ 1 'jS?)^2Pr 
(3*@^feftco 2 ft) <Ott^^i6^ 0 2Prlil5^C 

/cm 2 T'&^tzo zvmt. m i vummo^&itm 

^JSf^«Or--;PM ! 31^tC ; f-i6?IIJ^LTiJ^^2 P rO 

[0 0 8 0] coii*^ *«^ffll*^ifc4fS2Jl 

20 [0 0 8 11 J/;, #2<MmtLX* mSmi**Ar'i 
•> * 1 7 <0±S|5^S 1 7 b is X XfTUW^ 1 7 c NHZftl 

16 0li, ±Wmm 1 7 b iJ XVHFW%& 1 7 c ntcEP 

n-r v\z&\,*xt>') -t?w.mn o- 7 a/c 
*M«>¥mitmm. 6 o mmmmm-h^i,m2 

iO A^I tc^£tt£&*jifirc-J±, 03 -TEOSit 
hT--;u^r Lb^tMElt 2 V 

[0082] 2 . m 2 <?>mmm 

&2<7>?kMmt LT, IH1 *ffl^TKWLfc¥##ttlt 
0»2®r^*fe«^l 9^, 5tffi«*ife»cj:»)3Bj«Lfc* 

[0083] 8 7 11, »2 O«ifc0f<?)¥*ttgff 7 0 (D 
lO(7)>^.;-ir;nr^g L^ffif®0T'*^ o 
40 [0 0 8 4] «2O«ttif|^«^l7 0U. *2I 

l-t-tmHi, *l <0HJSCTt(^#T-*^ o Hot, 

[0 0 8 5] 3ASIfS«:+ ^ 1 7 itefctZ iX 

-v /■? > ^ Mjgtfkff) T — — ;u&3i Srl^x. fcf^O 2 P 

[0 0 8 6] Ksl^^-V/^v^ 1 7 iT*<7)f^^j§A 
50 fc'C,, .1(0K#<7), ^l^Fflffelil^l 5±(I > 
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*K fiitItLT(07 ; E*77^f70/i ( a - 
C : F) lf £ 7 0 0 nmiSCMfio i 
CO^MBf (OmW^dL * 2 5 0- 3 5 OtttS, 

[o o 8 7 j m2mm&mmk uoa-c : fioi 

[0 0 8 81 #l-> C <Ofjl 2 0fftffi|<0*itgt 7 0 

9*JB*Lfc&Kaij£Lfc2 P r«l 4. 5/zC/cm 

*KiiLTV^^rp<7), 5*SI«tMr 1 7ffMf£ 

^7--^&3?£U^*iffl£LT;fcW.:2 P r<0fl£l 6 
^C/cm 2 t{i(Jf^ CT-*»o/c 0 
[0 0 8 9] ttz-. Z<r>%2<0^nm<D%-mfc%iW.7 0 

co. 1 7 trenip-r^i;j±(z^-t^.j 

-?S»S#tt^*ie)^i:c:^, epjfra1-^«JE7!i s 5 vtcfc 
^tt 1 0- 7 A/cm 2 t-m^^t 

WfrfritZo "f * 2 O*i£0!l<O#j£#gM 7 0 
Ot§£-*>. *«iffi^)R^f>^-6H2SK^R(CitLT 

G£*ft#fT-(i, O3 -TEO Sli'SILfcii:^ h 
T--)V* Ltc^tMm*2 V L*j|f,iiW',/'-;t 

[0 0 9 0] 3 . m 3 eoHSfetfS 

tiCti'jJltiiT^.tt^X, Snttll (Tech. 
Report of IEICE, SDM9 7-7 4, 
p. 4 1) 3. 5X10 9 dyn/cm 2 coJEJg 

lL'SJr*t5ECR-CVDt:J;ix'J >KftllS^ 
P t/PZT/P t fcv>d«ja<oaBMt#**><->*± 
IZTtm-r&t, 9 0>j%'gfr&& (2Pr) 

JkU So -co»3<0||MWi^O#!|-e2>.2> 0 

[0 0 9 1] i8li> » 3 O£;ifc0|«>¥*#£eS 80W 

[0 0 9 2] »3(O|SifS(?)#fMt8 0li, if52Jf 

^>^x3nzmmt z>o 

[0093] m3<n>mmsmm2 1 zmm-?i>m<r>j:m 

■c, m3<r>mmmm2 i*. %mmmxmf&-fi> 0 
[0094] zmmvkmmfrbbznsnmmmmiR 
2 1 ommt, m 1 o*ft«-e* 2 oJinifcitR 1 9 £ 



(9) #132 0 0 0-6 8 4 6 3 

KK#-&#KJ¥ 1 0-7 4 7 5 1 -^^CgB^cO^Ttl^ 
»*#*]■«>£*««:, ^2<0)lK*g$fMl 9±Kifc* 

[0095] #K¥ 10-74751 ^mzm^m 
®&mmttmzm^xMfctzGmmmmv>fci)i&\- : > 

m.*)fct)X'&t), mi>, 5X1 0 8 d y n/cm 2 £1T 

10 it-?Tlttf/h$v> 0 

[0 0 9 6] »3^Ffl*6^2 1 *JBj*L7fc»Mt, £l 

[0 0 9 7] fit, CO*MO£ttOTO^Mttl&<8 

oc^tLr, mi vfitkMtmmzmsi.ttttfmzfr 

&2 9?rff^L/c^t:j!ll^L^2Prl±l 6/iC/cm 
2 X'h-otzo dOftti. ^3OHiS0!l(^i|i^#:^8 0 

20 <T>7 -~ K&mfelZ^ibfflfcLX tS^lz 2 P rOU6 

[0098] ttz, z\<om3(Dm.mm<o^m^Wi8 o 
ssbhmmt i 7(renftDi-^miit-^i--5.'; 
-*«SM*ttt**fcfci%, EPiD-t^S)l35 J 5 vscte 
^Xii') -9V.rn.it 1 0-'A/cm ! t-m^it 
aWfrfro*:. -f&*>*>, *3?>#«fe0!lO#g#§|ffi8 0 
*«^m^^^-2»»2. *3«ra^»M(C 

Ztlfzfe%:&.ffiX'lt, 03 -TEOSJgl£j&|gL*:f£»; 
b7--;l<£L&^tStJ£i±2 V Lfrfthtittfro 

[oo9 9] ^<om3<D^mmx'(t, m2axv ! 
m3mmmmm*nrtiimmmmmx'mis.-rz>z\t 
x\ nwfcjjiz&m-rz>?mw.&**'*z/? 1 7<o#ti 

^m^mmmmmxm^.Lfzm^ -r ^<Dm<r> 
rn^xa %2m mmmma tzrm3m mmm^-rn 
40 a— 2k ft\zX2mvMmwk<r>*.*. mmmmxmfc 
Ltz*§&i>. fct>}m<?>$mit$>2>mm&btt2> 0 
[oioo] i/z, z<r>n3<ommmx(t, m2axv t 

[oioi] 4. »4<oHife{aj 
si * + > < •> ^ l± , U ^ y -> ^ - 

-> 3 >mo#w,zi;vxi><&m i £it?z>o 

50 (5*»m#+ ^*fflv>rv^v^*#:|| 
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m.) -c-/< y->^-v3 >mt Lr zmzixz z s >) =>>m 

7 1 ZWMrtx t ti> Xycvd C J; *) j&ifc £ ti& 

[0 10 2] cn*Eiaii-4fcAU, 0Ji.lf£ttMI ( 
I E DM proceeding, 97-613) (1 
li, /<y v^-v 3 >JK£ LT, -f 7 X-? z-> >\s K Y 
(PE) -TEOS^4-fflv^*^g3^?tiTV^ 0 
[01031 Lj&»U i<OPE-TEOSIIi, & < t 

t*-> >; n >mtmx-*>i tab. itsiti±-> u ^ >mm 

[0 10 41 .1<0$M OHife^T-Ji, 'J?% < t 

v^-vg >mt. mm&mmxmi&i-Zo 

[0 1 0 51 m9(t, Z.<7>m4<D$kfoM<7>¥-mftgi&9 
001 oo^^ev -trusts LTtffifMIHT-ib^o 
[0 1 0 61 l»4 0*«[«Wi|tji#J6«9 012, &fj|m 

<0S4OHJfe^JT-l±, fiS 2 SWiffeSIRl 9*3^^305 
«ISJ*6i!tlK2 l^ft-m*,, tifttlfiKLt* 

[0 10 71 >:Ji^2iTOilil 9, $3Jgffiij&ji 

^2 1 # ->^--> 3 1 •etL-rno^^ 

[0108)— -<7)»4<7)*i£0lHziti-^^l<7)it 

[0 10 9] SfeU, »2Olt«0!li: Lt, ^2®H$fe 
«1 9 is J:U r ft3*HlttttIt2 l^ixZ'ixZ, Z<nm4 

>M£ 7*9 Xycv D&tc >«f b*fC«JS L 

[01 10] &4<r>mM®U ttintttimii&V 

^ife^I<7) 2Prli, 16^C/cm 2 T^i), £ fc, » 
E(i^&< tt 5 Vi±*SCi:^75>o^ 0 * l<7)Jt^ 
08«D 2Prli9//C/cra z Tib •) , i fc, »JE(± 2 V 
MTLW^fc. ^ 2 <Dit$iM<7) 2 P rliH^C 
/cm 2 T-*)I9, ifc, StJEliEPflnmS^S V<0B$<7>'J 
-^myitt:-SLT8. SXlO-'A/cm 2 ^*), | 

4 HjfctfijuJt^T 1 ffi , j-j'SSi f #v>:t* t &*o 
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[0 111] m4<D$k1MMi*£U t %2<?>it&m<r> 

2mm<r>*mft<&m.i. 1 o o %mnmBtx\ 2^je 

£*Lfc¥*flE«SU**L-t\ m 1 OHJfcttt?»»J L 
fcS^igFIiff^ -f-co^*, §14 (OSSJfe0!l<O2 P 
r(i, 16/,C/cm ! T-£> *) , £P*/DmJE 5 V OBfO V 
-^mit«±2X 1 0-'A/cm ! T-*<)> v>-ftl<>, St 
S^«rO<t t Sfert**^ d t J&^J^o /c„ ^ 2 <Olt« 
70 tajO 2 P r (i, 1 Oy.C/cm 2 T'ifct), £PWE5V 
<Dm<7> , )-7m.mi2. 5X10- J A/cm ! 

[0 112] lot, 5fclt«#*^/<->*'*B«ffl*-v 

[0113] 5 . 'ftfeO^Ogi^ 

v» 0 HI 0(i-f-<Oife^HT*** o -jft 
20 t-, Htt^ft^fifc^frf-yri 0 1 ^»ih#l 0 
3 Tftih L fc )5r o r t» -S . 

[01 14] m±tti 0 3 m±mmm) t lt(±, s 

[0 115] »jh*tl 0 ST^Tkfl-fc^tfi, -f-OTK^- 
[0 116] *ZX\ m±fiil 0 3*, *tS^IKT-# 

fig-f^o «x.if, comiioai^Au^^if^i 0- 
7 4 7 5 1 Kn^0*««^R*ro?&«*#&#';:t 

f 1# >; x - f ;KD-if * i F L A R E (77-f Kv 

*^^ftW^ih^Jl 0 3 t LTfflv^ 
■rt^T-#£o -5" LT, id-TtiJfs »jh*fl0 3i:g 
B1-^.®l«^#+-v/^>^(7)f14^ft*^*J: »)gi^i- 

[0117] ±^»;fcu^T(i, z<7)mm<r>&&w<?>m.M 
(oj&m&zv&mmzi^xsfflLtzo :n?> 

ho 

[0 118] PHxtf, ±£Etcfcv>Tfi, 4&ll9i«rSffl-f 
50 t LTfflv>fc« 'J-t^**x.^.#a|#:ggui2;<®ffl 
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mux, &m'%ft* ±.\,zmm.2ft.z>m 
fnfemmkom&tf 3 \x±.<r>m&*?. a-eim-**-^ -> 9 

I 0 1 1 9 ) 

[0 12 0] *18ftttlttt. *0«K 
Bit L-Cl**t,#fflSiiTv^f7X7CVDft(:± 

9 *t£*UJfc'« J: ») flMW*. 
[0 1 2 lj t£oT, ^v^SrJfcJ&L*:^ 

[0 12 2] -<OtilMO#^#:^S<0§Sit*j£U 20 

^ f»*4«|||l-ClI^, f^O 

18 t «r#Mt1-^>. AftffH-ti. 

±<osrai6«)Rt us >t 

i«:MLtlifi*i^v^a% fit, 
[0 1 2 3] iO»a^ttO%WKi:*UX» 

Bl t L T8!5fe^ h %m £ ftT v> Z> -f=7 Xt C V D &IC J; 
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[01] **0®SlO#*flt*B*|iilfli-4H-C*4 0 
[02] %tfe0^o^iV#»1Eot!ji^«'K^i-« 

[0 3] iiwfi^a^if* n , «a*tt*Kwi- 

£0T-*£„ 

[04] *»ojgS8oKWH-c* •) , Sit^SfclftiH-*- 
[0 5] HtfcOJBJRORMH-r* »> » SaKrttS-KWf 

-2>(nr*^)^) 0 

[0 6] *l<7)*Jfe0IJ*SiB y g-r-S.0T**-?.o 

[0 7] %2<D^mmzm.wi-z>mT-$>z 0 

[0 8] *3 0*»«*8iW*-*ig^*4. 

[0 9] JM©*ifc«*llMi!-*-*0r*4 o 
[010] ttOJgaoBWSHT**. 
lf*OKW] 

i o : Mfe«>sii«>iim#«Ea 

1 1 IMOS F5>y'X? 
lis: y— x 
lid: K W v 
i 3 : 

13a: S?m£-MU8ttJf f| 
1 5 : *1 Vm«ttK 

i 7 : 

i7a: immitm 
17b: ±s&m« 

17c: TSPmffi 

1 9 : »2«ra*fe#fl 

2 l : $35Hi&f§B! 

2 3. 2 7, 3 1 : £Jp*B£i& 

2 5 : 7>- m$ 
2 9 : h& 

4 1 : «64»M (K:tkE*ihffl*6»M) 

4 3 : 7<<i--m 

5 i : X7f>^? 
5 3 : x*-*-* 
6o:ii <osiJ&tflo###^s 

7 0 : IS 2 O*Jfefll<0i£g#:ig8 

8 0 : * 3 «>HMlM«}^«[fMtB 

9 o : m4<ommm<7>^^m 

9 i : rt-j >"<--> 3 >m 
i o i : fSftf-^ 

10 3: ttjJb# 
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[HI] m2 ) 




[0 4] 



27 25 23 31b 31a 
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IS 5] [m6] 




lis II ]]d 

60 : * i ^^ttfiiio^^s 




[i8] 



si : i'/^^-^x^ 53:*^-*-^ 
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